Dermatomyositis (DM) is a rare idiopathic inflammatory myopathy characterized by cutaneous and muscle manifestations. The association between DM and malignancy has been well recognized for many years. The clinical course of paraneoplastic DM may be affected by malignancies, although the cause and effect relationship between exacerbation of DM and cancer progression is uncertain. Herein, we report a 44-year-old woman who presented with progressive DM associated with rectal cancer. After curative resection of rectal cancer, DM symptoms resolved. Three months after surgery, blood test surveillance showed elevation of serum carcinoembryonic antigen levels, although the patient remained asymptomatic. One month later she had a DM flare-up, and multiple lung and liver metastases were found. She immediately underwent cancer chemotherapy with prednisolone therapy for DM. However, her condition deteriorated and she was unable to swallow. Percutaneous endoscopic gastrostomy was constructed, allowing alimentation and oral delivery, which made it possible to keep her on chemotherapy. She had remarkable response for unresectable metastases 8 weeks after the administration of chemotherapy. Seven months after onset of recurrence, her condition improved considerably and she had stable disease. Moreover, she can now eat food of soft consistency. Our case provides further support for the clinical importance of cancer chemotherapy for patients who have progressive DM and unresectable rectal cancer.
Introduction
Dermatomyositis (DM) is a rare idiopathic inflammatory myopathy characterized by cutaneous and muscle manifestations. The association between DM and malignancy has been well recognized for many years. Approximately 70% of all cases of cancer associated with DM and polymyositis are adenocarcinoma, including colorectal cancer (CRC) [1] . One type of DM is thought to be paraneoplastic syndrome and the clinical course of DM may follow that of malignancy. Several reports revealed that malignancy resection improved paraneoplastic DM syndromes [2, 3] . However, when patients have unresectable metastases, DM flare-ups may make the patient unable to tolerate modern effective chemotherapy, which results in poor prognosis.
We herein present a report of successful treatment of rapid, progressive liver and lung metastases from rectal cancer and coexistence of DM exacerbation with dysphagia by strict treatment with both bevacizumab-containing chemotherapy and steroid therapy with construction of a gastrostomy.
Case Report
A 44-year-old woman presented with progressive skin rash on her face and muscle pain in all four limbs over a 1-month period. Within 1 month, the weakness appeared and progressed, which made it difficult to walk and caused joint pain. A clinical diagnosis of DM was made, which was supported by raised muscle-associated enzyme levels, and continuous oral administration of prednisolone 20 mg/day was begun. There was initial improvement in the skin lesions and the elevated pre-admission serum levels of muscle-associated enzymes, including aspartate transaminase, creatine phosphokinase, lactate dehydrogenase, myoglobin and aldolase, decreased, but the muscle weakness persisted, albeit with some improvement. On further examination, colonoscopy study and histopathological examination revealed the presence of adenocarcinoma of the rectum; therefore, the patient was given a diagnosis of colon cancer-associated DM. She was treated with radical low anterior resection, and the final diagnosis was moderate differentiated adenocarcinoma, pT3N0M0, stage II rectal cancer. Following excision of the rectal cancer, the characteristic features of the skin rash and the muscle-associated enzyme levels improved and the patient was discharged home after a few days. As her weakness and rash resolved and creatine phosphokinase levels normalized, tapering down of steroids became possible.
Three months after surgery, blood tests for surveillance showed elevation of serum carcinoembryonic antigen (CEA) levels, although the patient remained asymptomatic. There was a 1-month lag between the initial elevation of CEA and DM flare-up, including muscle pain, limb joint pain and facial erythema. She was readmitted to our hospital, and 30 mg/day of prednisolone was administered. Serum muscle-associated enzyme levels also increased gradually, as did serum CEA ( fig. 1) . A computed tomography (CT) scan also showed multiple lung and liver metastases. We suspected paraneoplastic manifestation recurrences where the rectal cancer had relapsed. She was immediately administered concomitant systemic cancer chemotherapy with prednisolone therapy for DM. A combination regimen of modified FOLFOX6 plus bevacizumab was initially commenced, but the patient's condition deteriorated. She became very weak, needed help in all activities of daily living, was unable to swallow and started drooling. She received 500 mg prednisolone i.v. daily for 3 days for the worsening DM and cancer chemotherapy was continued. As there was no improvement in swallowing, a percutaneous endoscopic gastrostomy was also constructed, allowing alimentation and oral delivery, which made it possible to maintain her chemotherapy. In addition, oxaliplatin was removed after the first cycle of modified FOLFOX6 due to grade 3 thrombocytopenia, but the leucovorin/5-FU/bevacizumab regimen was continued. A CT scan after two chemotherapy cycles showed remarkable response, and CEA fell from 65.1 to 5.2 ng/ml ( fig.  1 ). The skin lesions and muscle weakness gradually improved, serum levels of muscleassociated enzymes also normalized, and early tumor shrinkage of the metastatic sites was noted. The patient was discharged from the hospital after a fourth cycle of chemotherapy, and the chemotherapy was continued in an outpatient clinic. Seven months after recurrence onset, the patient's condition had improved considerably (stable disease of cancer recurrence), and she can now eat food with soft consistency.
Discussion
The clinical course of paraneoplastic DM may be affected by malignancy, although the cause-effect relationship between DM exacerbation and cancer progression is uncertain. The malignant process is usually diagnosed within a year from onset of myopathy, whose course in turn parallels that of the tumor [2] . Successful treatment of such malignancies can lead to resolution of paraneoplastic symptoms. Several reports have shown that resection of the tumor can lead to resolution of paraneoplastic DM symptoms [4, 5] . Our patient's DM symptoms also resolved after the initial surgical treatment of rectal cancer. We also found the liver and lung metastases from rectal cancer by using blood examination of CEA followed by CT when a DM flare-up appeared approximately 4 months after surgery. This is consistent with published reports that recurrent DM symptoms following curative cancer therapy require reinvestigation, even in the absence of symptoms of malignancies [2, 6] . However, when the patient has an unresectable malignancy, cancer chemotherapy administration difficulties exist because of poor performance status from paraneoplastic DM and occasional steroid refractoriness of DM symptoms [7] . Furthermore, paraneoplastic DM triggered and exacerbated by anti-cancer drugs, such as 5-FU, has also been reported [8] .
In our case, the patient had multiple metastases with rapid progression that occurred with the DM flare-up and resulted in dysphagia. It seems likely that coexistence with dysphagia and cancer progression is not uncommon, because it is estimated that 10-73% of patients with inflammatory myopathies suffer from dysphagia [9] , and a recent metaanalysis showed that characteristics including dysphagia may influence cancer development in patients with DM [10] . Despite the notion that severe dysphagia indicates poor prognosis in patients with DM, the condition can be resolved if treated early using high-dose corticosteroid or insertion of percutaneous gastrostomy [9, 11] . However, when patients have unresectable malignancies, it is very hard to treat the DM exacerbation and the malignancy at the same time. Although some reports succeeded in handling both cancer chemotherapy and medication for paraneoplastic DM flare-up, including ovarian and breast cancer [12, 13] , to our knowledge, this is the first report of DM with CRC. Herein, we describe a case of exacerbated DM responsive to combination therapy with corticosteroids, insertion of percutaneous gastrostomy and bevacizumab-containing chemotherapy in a patient with DM and recurrent rectal cancer. Interestingly, serum CEA was initially abnormal prior to the elevation of the muscle-associated enzymes, and tumor marker velocity was higher than that of muscleassociated enzymes ( fig. 1 ), although the progressive DM and recurrent malignancy seemingly occurred at the same time. Therefore, we thought that the main cause of DM manifestations was tumor recurrence and made immediate cancer chemotherapy a higher priority than DM therapy. We used FOLFOX6 plus bevacizumab for the recurrent rectal cancer be-cause the patient was diagnosed with KRAS mutant type adenocarcinoma. Even after deterioration of her condition, we continued infusional 5-FU plus bevacizumab because National Comprehensive Cancer Network (NCCN) guidelines recommend the use of this regimen in CRC patients when intensive therapy is not appropriate [14] . Systemic chemotherapy for this disease under strict DM management was found to be tolerable, with encouraging response rates.
In conclusion, we herein report the first documented case of exacerbated DM occurring in association with unresectable recurrence from rectal cancer. Our case also provides further support for the clinical importance of cancer chemotherapy for patients who have progressive DM and unresectable CRC. Of course, we are unable to make generalizations regarding this therapy based on this single case. However, accumulation of case data may help to establish a strategy for metastatic CRC patients with neoplastic DM to prolong survival.
Statement of Ethics
Written informed consent was obtained from the patient for publication of this case report.
Disclosure Statement
The authors have no conflicts of interest to declare.
